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The Role of Biology in Conser- 


vation Education 


HENRY B. WARD 


University of Illinois 


Probably everyone has heard the com- 
ment of some enthusiastic American to 
the effect that this is the richest of all 
the continents and that our country pos- 
sesses within its limits greater abun- 
dance and variety of natural resources 
than can be found together in any other 
part of the earth’s surface. The state- 
ment is in a sense true. Yet it is the 
utilization of resources rather than their 
mere existence which gives them value 
and contributes to the welfare of their 
POSSeSSOrs., 

The conquest of the wilderness was 
difficult and during the first vears of 
settlement the margin between success 
and failure was very narrow. Not until 
a hundred years had elapsed did the 
richness of the country begin to show 
itself. About that time the primitive 
pursuit of agriculture had in places be- 
come less suecessful and throngs of new 

1 Address before The National Association of 


Biology Teachers, Columbus, Ohio, December 29, 


1939, 


comers added to the pressure for space 
and opportunity. The continent was 
vast, and as one region became less 
profitable it was easy to find new places 
where the untouched soil vielded bounti- 
ful crops. It is not difficult to see that 
the throng ever moving westward left 
behind areas of mined out farm soils. 
A fundamental natural resource was 
being exhausted. 

Consider for a moment the four great 
water, soil, plant life 


natural resources 
which in some measure 


and animal life 
can be controlled by man, and the one 
often unrecognized and entirely uncon- 
trolled resourcee—climate. The prosper- 
ity of the present is drawn from the use 
of these resources and the hopes of the 
future depend on their wise utilization 
We are accustomed to speak of 


today. 
these natural resources as if they were 
separate and unrelated. Yet in fact they 
form in nature a single complex with the 
different parts so intimately related that 
contacts and changes at any single point 


te, 
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bring about inevitably changes at other 
points. Greater emphasis must be laid 
on this interrelation. 

Water is for us the most fundamental 
of natural resources. Without it life 
cannot exist. Through its action the 
soil is built up with the aid of other 
agents but only so long as its supply 
persists. When contaminated water de- 
stroys life and when uneontrolled it car- 
ries away the soil and destroys the value 
of land. The process of soil construc- 
tion is infinitely slow in human time 
but destruction may proceed with great 
rapidity. 

Life is the latest product in the nat- 
ural resources. Here the complexity and 
variety as well as the delicacy and inti- 
maey of the interrelations of living 
things force themselves on the mind of 
the casual observer as well as the stu- 
dent. The more carefully one watches 
and studies the more complex as well as 
pervasive appears the balance of nature. 
The whole cannot be reproduced by put- 
ting together separate descriptions of its 
parts, however satisfactory they may be 
in their own fields. Biology is the life 
science and as a factor in education can- 
not confine itself to any one type of life 
or fail to give first place to the relations 
of life to environment. How inadequate 
is the study of life that fails to consider 
those factors which reduce the value of 
life or hasten its destruction! 

Conservation is a word to conjure with 
at the present time. Our newspapers are 
full of it. Publie speakers use it on 
every occasion. Everything that any 
interest seeks to promote is justified in 
its appeal for public consideration on 
the basis that the project is, in one way 
or another, conservation. No idea is too 
new and no plan is too erratic to be 
labelled an aspect of this new doctrine. 


We find also commercial interests how 
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using it in advertising as the basis of 
a new and powerful appeal. In edueca- 
tion standard texts give the subject scant 
consideration. References when found 
are confined to a sentence or paragraph 
at most. 

The term conservation in its more 
restricted sense concerns immediately 
the natural resources of which man 
makes use for his advantage. In the 
larger sense it involves studies in social 
and political relations, health and dis- 
ease, and all that concerns human so- 
ciety. It may be spoken of as human 
ecology, a recent term which has not 
been in use long enough to call up a 
clear picture in the average mind. 
Rightly understood conservation con- 
notes the concept of balance between all 
the factors involved in life and environ- 
ment. Man is, in a primitive and im- 
mediate fashion, related to his environ- 
ment, depends upon it for his support 
and from it secures the comforts as well 
as the necessities of existence. 

The fundamental importance of con- 
servation demands that it receive pri- 
mary consideration in the educational 
system today. The production of an in- 
telligent public opinion which is to in- 
fluence legislation rightly, cannot wisely 
be entrusted to state or federal bureaus 
or to any private groups, however well- 
informed and altruistic they may be. 
The myopic vision of individual or group 
interests is too well recognized to eall 
for special comment. 

Publi¢ opinion in the long run will be 
more intelligent and impartial than any 
other authority. If conservation is to be 
built into the mind of America, it must 
be taught in the public school system. 
And one may then ask at what place and 
in what way. Today no one seems in- 
clined to limit the subject to any special 


point in the educational program. The 


f 
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discussion centers about the manner of 
its presentation and its proper adjust- 
ment to different age levels. 

Some would organize the work in a 
separate course and seek its introduction 
into the curriculum alongside of other 
subjects like mathematies, history or lan- 
Others have promoted its con- 
Either 
solution has certain advantages and also 
encounters difficulties. But 
neither plan reaches the number of in- 
dividuals essential for the development 


vuages. 


sideration by societies or clubs. 


evident 


of a strong public opinion. 

A plan whieh is somewhat widely sup- 
ported at present proposes the prepara- 
tion of units on conservation, embracing 
parts of courses now established. As 
some propose, these units are to be set 
the 
places in topics already placed in the 


This proposal 


into curriculum at appropriate 
schedule of the school. 
has one great advantage over those cited 
above in that it provides wider influ- 
ence and brings conservation ultimately 
into many fields of study where its con- 
sideration is important. Nevertheless I 
find it difficult to see how conservation 
could be treated wisely or effectively as 
any discrete section of a subject. It 
looks to me like a method of treatment, 
a point of view, or a pervading influence. 
If now conservation must be handled as 
a unit to which is to be assigned a month, 
a week, or even a day, it must fight in 
every subject with the plans and prej- 
udices of the individual 
would be apt to be limited to the single 


teachers and 


day rather than receive adequate time. 
Furthermore, take botany for exam- 
ple: Conservation is more than a sepa- 


It concerns forests, grasses, 


rate topie. 
relations to soil, water and other growth 
conditions, to the struggle between dif- 
ferent kinds of plants, and indeed, to 
Any 


nearly every phase of the subject. 
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attempt to pack it into a separate period, 
long or short, would fail to show the sig- 
nificance it really has and to give it the 
proper appeal it ought to receive for the 
sake of the student and the subject as 
well. And to me this view applies not 
only to biology but equally to other 
branches of natural science as well as to 
geography, economics, history and all 
other fields which deal with life in any 
way. 

However, an approved unit of any core 
curriculum or of an established course of 
study in the public school system of any 
area may be modified or reinterpreted 
by the addition of data, experiments, 
field work, or otherwise so as to empha- 
size the point of view of conservation. 
Nothing better could be done if no dis- 
turbance of the officially accepted pro- 
gram is involved, for our objective has 
been secured without argument. 

Formal education has long regarded 
biology as a field of primary importance. 
However in the development of the edu- 
cational program we have unfortunately 
lost sight of the fact that rightly this is 
the study of life itself. The major part 
of so-called the 
present educational program are devoted 
to the memorizing of names, the classifi- 
cations of types, the examination of de- 
tails in structure, which as a rule are 
studied from a collection of dried plants 
or aleoholized specimens, rather than 
from contact with the living organisms in 
It is nearly 


biological courses in 


their natural environment. 
a hundred years since Louis Agassiz, an 
educational pioneer in America, empha- 
sized the importance of contact with life 
and set as the leading principle of his 


educational program, ‘‘Study nature, 
not books.’’ The general response to 


that appeal led at that date to the wide 
spread teaching of what was rightly 
called natural history, but since then 


x 
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school programs have gradually become 
more and more limited to the examina- 
tion of museum material and the neglect 
of those living relations which after all 
We must 
restore life to its proper place in the 


are of primary importance. 


study of biology. 

A superficial survey of the present 
educational program from the first to 
the twentieth grade discloses some inter- 
esting facets. In the elementary grades 
nature study has been fairly widely in- 
troduced, giving the pupil contact with 
life at the start of his educational influ- 
ence. This result has been due in good 
part to the pioneer work of Mrs. Anna 
Botsford at Cornell who 


aroused an active interest which still 


Comstock 


persists at Cornell and which has pene- 
trated far into the educational program 
of the country. 

In the intermediate grades formal in- 
struction in biology is local or occasional. 
Boy Scout and Girl Scout work brings 
in pupils of this age group in some cities, 
and 4H Club work attracts a good many 
in rural communities. 

In the high school period courses in 
biology or any part of it are unfortu- 
nately less frequent than they were some 
20 years ago. Those which are given 
appear too often to be merely weak 
copies of the courses the teachers had 
in college some years previously. The 
better courses are aided by the work of 
school clubs but these rarely prosper 
where the sciences are poorly presented 
in regular courses, and the total enrol- 
ment in clubs is small in comparison to 
the size of the school. Numerous excep- 
tions may be found to the general pic- 
ture just sketched. Yet I feel that I 
have represented average conditions, and 
that high school work in all biological 


lines is weaker than it was in 1900. 


Perhaps the decline has passed its low 
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point and the future will show a steady 
vain. Certainly that ought to be the 
future of high school biology. 

The situation in normal schools and 
colleges is extremely confused, both as 
to the amount of college biology given 
and as to the character of the courses 
themselves. I have been impressed by 
the number of teachers reported as 
awake to the importance of the conser- 
vation movement and their efforts to ¢co- 
operate in offering work along this line. 
Yet I have been more impressed by such 
activity in the field of geography than 
of biology. But the data are limited 
and any conclusions from them dan- 
rerous. 

The publication this past summer of a 
report on teaching botany prepared by 
a large group of eollege teachers in that 
subject betrays an astonishing situation. 
In a table based on an analysis of 257 
questionnaires and summarizing the im- 
portance of objectives the relation of 
plants to the conservation of natural re- 
sources takes rank as No. 41; and in 
another table recording the emphasis 
viven to various areas of content the 
same subject is given the same rank. 
The text of the report points out spe- 
cifically ; ‘One factor that has operated 
to influence content is that of specializa- 
tion. Botany teachers come from the 
Ph.D. training as taxonomists, morphol- 
ogists, geneticists, cytologists, algolo- 
cists, physiologists and pathologists. It 
would be ridiculous to claim that such 
influence 


specialization has no upon 


what they teach.’’ And again that re- 
port states, ‘‘ Available text books like- 
wise play a part in determining the 
pattern of content.’’ 

Now this report has been selected be- 
cause it is the only thoroughly prose- 
cuted, critical analysis of college and 


university teaching which has been made 


1940] 


of any biological subject in American 
Probably 


approximately the 


institutions. conditions in 


zoology are same, 
and from my own experience I should 
not be able to point out any radical 
In one particular the find- 
ings recorded might be expected. Text- 
books naturally lag behind in reporting 
One 
teacher in biology who was most helpful 


differences. 


changes and new lines of work. 
in criticising constructively the report 
of a small committee with which I am 
connected made the frank appeal, ‘*‘Do 
replace our text books first thing by some 
that are up-to-date.’’? I have already 
mentioned the facet that high school texts 
are barren sources of material on con- 
servation, and college books planned for 
course are at least 


use in a general 


equally poor. This is clearly one of the 
vreatest obstacles to the introduction of 
work on conservation in schools of all 
evrades. 

But the teacher is not without helps, 
for bibliograplfie lists of useful books on 
conservation have been published by 
many agencies and if there is a demand 
for such aids even better lists can be 
furnished in short order. 

A reader on conservation being 
prepared by an able group of Canadian 
biologists for use in the sehools of On- 
tario and its appearance is promised in 
the near future. This is another valu- 
able aid for teachers in biology who wish 
to lay some emphasis on conservation. 

Some states have well-organized non- 
political departments of conservation 
and have sought to integrate their work 
with that of the state department of 
public instruction. The pamphlets is- 
sued by such states are valuable aids 
for other commonwealths. Various na- 
tional societies devoted to different as- 


pects of conservation issue publications 


modest 


which are available to all at 
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prices. I cannot refrain here from re- 
cording my regret at the current ten- 
dency to demand all sorts of publica- 
tions for nothing. Too much of the 
material obtained gratis is circulated 
with a concealed objective which impairs 
its usefulness in public education. 

Our teacher training institutions are 
awakening to the needs and possibilities 
A few 
such institutions are already offering 
advice and training that has been well 
planned and publishing material which 


of the conservation movement. 


will aid teachers everywhere. 

A potent factor in the development of 
a correct attitude and improved methods 
of teaching is the work of scientific socie- 
ties. Under the leadership of its Gen- 
eral Secretary, Dr. Otis W. Caldwell, the 
American Association for the Advance- 
ment of Science has for years devoted 
special attention to the study of prob- 
lems in science teaching. Out of this 
has grown the American Science Teach- 
ers Association which, as an affiliated 
society with programs annually, is well 
known to scientific men. It has exercised 
conspicuous influence in calling atten- 
tion to outstanding problems in science 
and their relations to science in educa- 
tion. Of like character and value is the 
National Association of Biology Teach- 
ers. But these are only a few of the 
many movements which might be cited in 
this connection. Not all of them are 
directly biological nor do all of them by 
any means name conservation in their 
presentations. But the alert student and 
the thoughtful teacher will find items 
which throw light on the proper read- 
justments of man’s habits and practices 
to life and to his environment—and after 
all that is conservation. 

Although the unity of science is clear 
and natural resources are closely inter- 
woven, still conservation is in essence a 


Fi 
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study of life in all its relations and the 
development of the subject is thus pri- 
marily a part of biology and of all the 
biologwical sciences in the broadest sense. 


Teachers in biology in secondary schools 
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and in institutions of higher learning 
must recognize this obligation. A. re- 
form in introductory courses planned for 
the general student would seem to be 


clearly demanded at the present time. 


Full Color Projection of Microscope 


Slides 


LORIS C. OGLESBY 


Union High School, Atascadero, California 


Since my last communication,’ we have 
done some experimenting in our labora- 
tory that may prove of value to the 
biology teacher using projection appa- 
ratus for still shots. 

The presentation of material in full 
color has always been considered the 
ideal method when using projection ap- 
paratus, but it has been only in recent 
years that natural color photography 
has been made possible by the advent of 
the so-called color film. Heretofore, color 
hand tinted 
slides, and, in most cases, the expense 


has been possible only in 


of these has been prohibitive. Even with 
the best hand tinting it is difficult to 
obtain perfect color rendition in either 
a print or a lantern slide. Color film has 
changed all this, and, now, the more 
advanced amateur can produce perfect 
color slides. 

In checking through my file of ‘‘The 
I find that 


not a few articles on teaching techniques 
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have been devoted to the problem of 
making the students see what is so obvious 
to us as teachers. This is especially true 
when microscopic study is used, even 
when a sufficient number of microscopes 

1 The Still Camera in Biological Presentations, 


March, 1939. 


is available for the use of everyone in 
the class. When only one or two micro- 
scopes are available, some supplementary 
technique must be used. 

One might say that a micro-projector 
is the answer to these problems, but it 
has its disadvantages, among which are 
initial expense and room requirements. 
For the teacher whose department has a 
rather limited budget, color photography 
would be the one answer to his prob- 
lems. 

To use full-color film, one must have a 
fairly good 35 mm. still camera. Remov- 
able lenses are valuable but not abso- 
lutely essential. The film varies in price, 
but the Eastman Kodak Company re- 
tails 35 mm. color film under the trade 
Kodachrome at $2.50 for 18 


This price includes process- 


name of 
exposures. 
ing and the making of the frames into 


Z 2” slides for projection. 

The next requirement is some prepared 
microscope slides stained in good colors. 
Slides stained with safranin ‘‘O,’’ eosin, 
malachite green, Bismarck brown, or 
combinations of these same colors make 
excellent photographic subjects. 

If one has a reflex camera it is not 


necessary to predetermine if the micro- 


scope is in focus for both the eye and 
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How- 


ever, if a reflex type camera is not avail- 


camera at the same adjustment. 


able, the following method can be used 
to determine the exact point at which 
the camera and microscope are in focus. 
First, focus the microscope with the eye, 
using the low power objective and either 
a 6% or 10 Next, remove 
the film from the camera and arrange a 


eve piece. 


ring stand and clamps to hold the camera. 
Remove the back of the camera and put 
a piece of ground glass with the frosted 
side down in the exact film plane. Set 
Place the 


camera over the microscope so that the 


the shutter on time and open. 


lens is within one-eighth of an inch or 
less from the eve piece of the micro- 
scope. 

The joint between the microscope and 
camera must be made light-tight. The 
camera used in our laboratory fitted per- 
fectly over the ocular so that no other 
joint was needed. However, a pill box 
with a hole cut in the lid to fit the camera 
lens and a hole cut in the bottom to fit 
over the tube of the microscope makes an 
excellent joint when one is necessary. 
Now, when the camera is put on the 
microscope, the lid is put on the pill box, 
and a light-tight joint is the result. 

It seems to make no difference whether 
the camera lens is set at infinity or at the 


closest point. By looking on the ground 


vlass and not through it, one will see the 
image of slide. If the image is not clear 
and sharp it can be made so by means 
of the fine adjustment of the microscope. 
The number of turns of this adjustment 
necessary to make the image sharp on 
the ground glass can be counted and re- 
corded for reference later. If the lenses 
of the camera are removable, they should 
be taken out as the image has a tendency 
to be distorted after being taken through 
the camera lens and when projected to 
large sizes. It is necessary to use strong 


light through the microscope in order to 
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make the image sufficiently bright to 
photograph. Our set-up consisted of a 
2” 2” slide projector with a 100 watt 
vlobe and 4” focal length lens. This 
equipment was put about 12 inches from 
the microscope and reflected through the 


microscope by the use of the concave 
reflecting mirror (See Figure). 


4 


CAMERA SET Up FOR TAKING COLOR 
PHOTOMICROGRAPHS. 


After the camera and the microscope 
have been focused and the light placed 
properly, remove the camera and put 
the film in. 

Next comes the problem of exposure, 
as it is only with proper exposure that 
correct color rendition can be obtained. 
We found, after much experimentation, 
that an extinction type meter which fits 
over the eve piece of the microscope was 
by far the best. 

The exposures given on the meter are 
intended for use with reflected light. 
Since the camera-microscope 
makes use of transmitted light, these ex- 


set-up 


~ 
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posures are not satisfactory and must be 
adjusted to meet the different light con- 
ditions. We found that a definite ratio 
exists between the meter readings and 
the exposures worked out for our equip- 
ment, and that once this ratio is deter- 
mined for film of one speed it can be 
applied as well to film of any other speed. 

In order to save the more expensive 
color film it is advisable to try out the 
exposure on black and white film. 

The method of finding the ratio be- 
tween the meter readings and the correct 
exposure is as follows: first, find the speed 
rating of the film as given by the manu- 
facturer of the meter; next, take the 
meter reading and determine the proper 
exposure of the film under tungsten 
light; without changing the set-up in 
any way, make a series of 10 exposures 
using the same F. stop in all, but vary- 
ing the shutter speed from 1 200 second 
to 1 second, recording each exposure and 
the film number for reference; choose the 
best of these exposures and compare the 
shutter speed used with that indicated on 
the meter. This ratio can now be used to 
find the correct exposure of any type film, 
the speed rating of which is given by the 
manufacturer of the meter. It is advis- 
able to check the ratio determined in the 
above manner by taking a series of nega- 
tives of different objects before using the 
color film. 

One may now take the picture at the 
predetermined exposure, advance the film 
to the next frame, insert a new micro- 
scope slide, and focus the microscope with 
the eve and make the correction neces- 
sary for the camera as determined with 
the ground glass. 

It was found in our work that only 
very thin sections—3 microns or less— 
should be photographed under high 


power, and none should be taken using 


the oil immersion objective. The best 
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results were obtained by using sections 
of about 7 microns thickness, stained with 
at least two different stains, and photo- 
eraphed through 10x ocular and the 
low power objectives. 

After the film has been processed, the 
resulting slide may be used for several 
years. It may be projected at any time 
if a daylight sereen is used. Later, if 
equipment is available, each student will 
be able to find and recognize under his 
own microscope what he has previously 
been shown on the screen. 

I dare say that not one of my biology 
students will ever forget what an annual 
ring is after having seen it in a slide pro- 
jected in full color on a screen and hav- 
ing participated in a discussion of cells 
and cell growth. Neither will he ever 
forget that certain woods have certain 
tvpical cell structure which relate di- 
rectly to their strength and desirability 
for different uses after he has seen these 
points illustrated in color. 

believe everyone will agree that 
microscopic study, while in some cases 
not necessary, is always a definite moti- 
vating force. What child is not inter- 
ested in seeing things which are invisi- 


ble to the naked eve?) The problem then 
is to direct this study in the proper 
channels. By first showing the students 
what they are expected to see, leading a 
discussion on the topic, and then letting 
them make their own microscopic study, 
the instructor knows that the students 
are seeing what he wants them to see and 
are getting the most out of the material 
If it is deemed advisable, the students 
may make their own study first and later 
be shown the projected image of what 
they have seen. This latter method, of 
course, does away with any chance the 
students may have of not studying the 


material carefully. 


= 
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The Endocrine Glands 


JAMES H. HUTTON, M. D. 


President, Illinois State Medical Society 


A gland is an organ which takes some- 
thing from the blood or other circulating 
manufactures therefrom 
delivers to the 


medium and 
a secretion which it 


body as needed. Roughiy there are 
two kinds of glands: those which deliver 
their secretion through ducts or tubes 
and those whose secretion is picked up 
directly by the blood or lymph as it cireu- 
The latter are 


know as duetless or endocrine glands. 


lates through the gland. 


There are about a dozen of these in the 
human body. 

References to the endocrine glands and 
their disorders now appear in popular 
literature so frequently that it seems 
likely the 
shortly wish to have some accurate in- 
In the fol- 
lowing paragraphs each of these glands 
They are arranged 
in the order of the frequeney with which 


well-informed person will 


formation regarding them. 
is briefly discussed. 


their disorders are encountered by the 
doctor. 

The Prrvrrary is located in a sort of 
bony bubble on the floor of the cranial 
cavity between the temples and just back 
It is roughly 
divided into three parts which have dif- 
The front 
part, or anterior lobe, is pushed upward 
from the part of the embryo which later 
becomes the pharynx. The _ posterior 
hind part, pushes downward 
from the floor of the brain. There is a 
stem which connects it with the brain. 


of the root of the nose. 


ferent embryological origins. 


lobe, or 


The anterior lobe has a wide influence 
in the body, being concerned particu- 
larly with growth in height, the develop- 
ment of the muscles, bones and reproduc- 


tive system. It has also something to do 


with the handling of various foodstuffs. 
The middle and posterior lobes have to do 
with blood pressure, the handling of 
water and sugar and the exeretion of 
urine. The whole gland in some way has 
to do with sleep. 

Deficiency of the pituitary in early 
years is associated with lack of stature, 
which may amount to dwarfism when. 
it is severe, or merely to a less than 
average height when it is less severe. 
There may be lack of sexual develop- 
It is thought that deficiency of 
the posterior lobe in such persons leads 


ment. 


also to marked obesity. 

Tumors of the pituitary are associated 
many times with overactivity of this 
gland. If this occurs in early vears the 
stature is apt to be more than normal 
and may amount to that of a giant. If 
it occurs in later vears after growth has 
been completed, a condition known as 
acromegaly results. The brows become 
beetling and overhanging, the soft tis- 
sues of the face are increased in amount, 
the lower jaw becomes undershot and 
the chin protrudes, and the hands and 
feet enlarge markedly. 

The Tuyror is located in the neck, 
sitting astride the windpipe much like a 
It has been likened to the draft 
of a furnace or the ignition system of an 
automobile. No cell in the body reaches 
a stage of physiological completeness 
without an adequate amount of thyroid 


saddle. 


secretion. 

Goiter is enlargement of the thyroid. 
There are many varieties of goiter, which 
may not be associated with overactivity 
or hyperthyroidism. One variety known 
as exophthalmie goiter leads to a pop- 
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eyed appearance, marked nervousness, 
rapid heart action and loss of weight. 

The opposite condition is associated 
with marked retardation of physical and 
mental processes. If it is present at or 
shortly after birth the condition of cretin- 
ism results. Such a voungster is short, 
swaybacked, potbellied with rough, dry 
skin and a large tongue which often pro- 
trudes from a mouth constantly drooling 
saliva. The hair is sparse, dry and brit- 
tle. Victims of this disorder are mentally 
deficient and unless treatment is_ be- 
gun promptly and earried out over a 
long period of years they never attain a 
normal mentality. Lesser degrees of 
hypothroidism occur in adults. Its most 
severe form is known as myxedema. 
These people take on weight and become 
sluggish both mentally and physically. 
They also become very sensitive to cold. 
The skin is dry and chaps very badly in 
cold weather. The pulse rate is slow. 
These persons seldom perspire. 

There are two ADRENALS. One is lo- 
eated on the upper pole of each kidney. 
Their combined weight is about one 
ounce. They are divided into two parts, 
an outer, cortex, and an inner, medulla, 
which differ embryologically and fune- 
tionally. They have to do with blood 
pressure, with the metabolism of sugar, 
salt and water, with the clotting power of 
the blood and its distribution throughout 
the body. 

At one time Dr. Cannon proposed the 
emergency or fright-flight-or-fight theory. 
That is, under ordinary quiet existence 
the adrenals put out very little secretion 
but under the influence of an emergeney, 
large amounts of their secretion are 
thrown into the blood stream, so that the 
animal is put into the best possible condi- 
tion to meet emergencies. 

Destruction of the cortex is responsi- 
ble for a condition called Addison’s dis- 
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ease, after the English physician who 
described it nearly a century ago. It is 
characterized by extreme weakness, and 
a brownish discoloration of the skin; 
formerly Addison’s disease terminated 
in death, which was shortly preceded by 
nausea, vomiting, extremely rapid loss of 
weight and profound weakness. In re- 
cent years we have had an extract of the 
cortex which maintains these sufferers 
in comparative comfort. Quite recently 
we have a synthetic compound, desoxy- 
coriteosterone acetate, which sometimes 
will maintain them in comparative com- 
fort. 

A tumor of the cortex occurring in a 
child leads to precocious sexual develop- 
ment. If it occurs in an adult woman, 
it causes obliteration of feminine charac- 
teristics and their replacement by mascu- 
line tendencies. That is, the woman may 
become bald, grow a beard, develop mus- 
cular strength and the bass voice of the 
male. After the surgeon removes this 
tumor she loses her beard and regains 
her hair and becomes once more quite 
ladvlike. 

The Gonaps are the sex glands. In 
addition to their well known relation to 
reproduction, they have other influences. 
They have something to do with pre- 
venting an abnormal growth in height, 
with the quality of the skin and teeth, 
with the correct growth of hair and with 
the state of mind. That is, the male lack- 
ing gonodal function is apt to lack nor- 
mal male characteristics such as aggres- 
siveness. The woman lacking normal 
ovarian function is apt to be a rather 
sour, egocentric, cold-blooded, person 
whose complexion and disposition leave 
much to be desired. 

The PANCREAS, or sweetbread, is a large 
organ lying across the upper part of the 
abdomen. It makes an external secre- 


tion, the pancreatic juice, and an inter- 
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The latter is very 
influential in the metabolism of sugar 


nal secretion, insulin. 
and starch. It is a shortage of the inter- 
nal seeretion which is associated with 
diabetes mellitus. 

The PARATHYROIDsS are usually four in 
number. Each is about the size of a grain 
of wheat. They are located just below 
and back of the thyroid and very close 
to it. 
times removed one or more parathyroids 


In early years the surgeon some- 


when he took out a goiter. 

Their most important function ap- 
pears to be the control of caleium me- 
If they fail to function ade- 


quately the calcium in the blood falls to 


tabolism. 


a very low level, the person becomes very 
nervous, apprehensive, and may be 
troubled with frequent and painful mus- 
cular cramps. The condition is known 
as tetany. Not infrequently the devel- 
opment of cataracts leads to blindness. 
If the parathyroids are overactive, 
the calcium in the blood rises to a high 
level, large amounts of it are excreted 
in the urine and too much of it is re- 
moved from the bones so that they be- 


This 


condition is usually associated with a 


come fragile and break easily. 


tumor of one or more of these glands 
and may be corrected wholly or in part 
by removal of the tumor. 

The TrymMus lies in the lower part of 
the neck and upper part of the chest. 
It is usually largest in childhood. If 
it is abnormally large it is thought to 
be associated with croup, frequent colds 
and choking spells, and babies with 
large thymus glands may be liablé to 
sudden death under any unusual strain 
such as the anesthetic necessary for the 
removal of tonsils or similar operations. 
Pediatricians are not all agreed that 
this is true and some of them feel that 
a large thymus may cause little or no 
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trouble. It can be reduced in size by 
appropriate x-ray therapy. 

Dr. Hanson made an extract of thy- 
mus which Rowntree injected into sue- 
ceeding generations of rats, thereby pro- 
ducing marked acceleration in growth 
and development. 

The PINeAL is located in the upper 
and back part of the head. Originally 
it was thought to have something to do 
with the soul, and to bear some relation 
to the reptilian mid-eve of our ancestors. 
It does have something to do with the 
development of the body and its sexual 
apparatus. 

With an extract of it prepared by Dr. 
Hanson, Rowntree was able to produce 
what are known as precocious dwarfs in 
Development occurred early 
but growth was retarded. 


animals. 


Certain tumors occurring in children 
are associated with precocious develop- 
ment of the body and sex organs so that 
a youngster four years of age may have 
a development equal to that of a normal 
child of twelve. 

The most obvious effects of disturb- 
ances of endocrine function are as fol- 
lows: abnormalities of growth and de- 
velopment, obesity, mental retardation, 
failure of a student to maintain his or 
her previous level of scholarship, ina- 
bility to get along well with other people. 

Some endocrine disorders and their 
largely 
This consists in the 
glandular products. 
These are given by mouth or injected 


results can be overcome by 
proper treatment. 


administration of 


hv podermically,. 

Those who are interested in this sub- 
ject will find it more fully discussed in 
the books, 

What We Are and Why, by Mayers 
and Welton, and 

The Tides of Life, by Hoskins. 
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REPORT OF 1940 ELECTION 
COMMITTEE 

The following is the result of the bal- 

loting of The National Association of 

Biology Teachers for offices for 1940— 

1941. 


The counting of the ballots and the 


There were 398 ballots returned. 


compiling of the results was in the hands 
of a committee headed by Miss Cecilia 
Berlizheimer of Lane Technical High 
School, Chicago. 

For President-elect: Mr 


Junior-Senior 


Homer A. 
High 
School, Atchison, Kansas, received 273 
votes; Mr. Willis W. Idabel 
High School, Idabel, Oklahoma, received 


Stephens, Ingalls 


Collins, 


118 votes. 

For First Vice President: Miss Helen 
Trowbridge, Glenbard High School, Glen 
Elivn, Illinois, received 244 votes; Miss 
Edith Kraeft, Public Schools, Los An- 
veles, California, received 154 votes. 

For Second Vice President: Mr. Rob- 
ert L. Black, Emmerich Manual Training 
High School, Indianapolis, Indiana, re- 
ceived 17] votes; Mr. M. A. Russell, 
Highland Park High School, Highland 
Park, Michigan, received 219 votes. 

For Secretary-Treasurer: Mr. P. K. 
Houdek, Township High School, Robin- 
son, Illinois, received 398 votes. 

As a result of the balloting the official 
list of officers for the coming vear, 1940— 
1941, will be as follows: 

President, Dr. George W. Jeffers, State 
Teachers College, Farmville, Virginia. 
(According to regulatory proceedings of 
the association the President-elect be- 
comes President the following vear after 
election to the former office. ) 

President-elect, Mr. Homer A. Ste- 


phens, Ingalls Junior-Senior High 
School, Atchison, Kansas. 
First Vice President. Miss Helen 


Trowbridge, Glenbard High School, Glen 
Ellyn, Illinois. 


Second Vice President. Mr. M. A. 


| May 

Russell, Highland Park Hieh School, 
Highland Park, Michigan. 

Secretary-Treasurer, Mr. P. K. Hou- 


dek, Township High School, Robinson, 
[llinois. 

The ballots for the election of officers 
for 1940-1941 have been placed on file 
with other permanent records of the 
association in the office of the seeretary- 
treasurer. 

M. C. LicHTENWALTER, 
Chairman of the Election Committee, 
1940-1941. 
April 16, 1940. 


OUR NEW OFFICERS 
1940-1941 


Before the appearance of the next is- 
sue of THe AMERICAN BioLoay TEACHER, 
in October, our new officers will have 
taken up their duties for the year 1940- 
1941. 


Association we extend our sincere con- 


On behalf of the members of the 
vratulations and best wishes. To our 
retiring officers—thanks and apprecia- 
tion of their efficient services during the 
past vear. 

Our new President, Dr. George 
William Jeffers, is Professor of Biology 
and Head of the Department of Biology, 
State Teachers Ccllege, Farmville, Vir- 
ginia. He was born in Freshwater, New- 
foundland, 1897. He holds the following 
degrees: S.B., Boston University, 1924, 
A.M., 1925; Ph.D., University of Toronto, 
1931. From 1925 to 1926 he was Demon- 
strator in Comparative Anatomy, Uni- 
versity of Toronto; he has held his pres- 
Professor Jeffers 


is a member of the Virginia Academy of 


ent position since 1926. 


Sciences: a fellow of the American Asso- 
ciation for the Advancement of Science; 
and a member of the American Associa- 
Aside 


from teaching, his special interest is in 


tion of University Professors. 
marine biology; his chief researches have 


been on the life histories of marine fishes. 
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Biographical sketches of the other 
oftivers were printed in the February 
number of THe AMERICAN BIOLOGY 
Teacuer. Under the able leadership 
which our organization continues to en- 
joy, all things point to the steady growth 
and increasing influence of The National 
Association of Biology Teachers. 


PRESIDENT’S MESSAGE 


It scarcely seems possible that the 
second vear of our National Association 
of Biology Teachers is drawing to a close 
and with it my term as vour President. 
Susy vears pass quickly and this year has 
certainly been a busy one for our asso- 
clation. 

At the beginning of the year we were 
still looking for someone to relieve I. 
Alexander Herskowitz, who had _ been 
doing such a splendid piece of work as 
It was a difficult 
task to find a man with the necessary 


acting-editor-in-chief. 


educational background, editorial and 
writing experience and the time to give 
to such an exacting task. 

In the selection of Dr. Edward C. 
Colin as editor, the Executive Board feels 
that it has been exceptionally fortunate. 
Dr. Colin began teaching in small high 
schools in western Kansas; he has taught 
in one of the largest high schools in 
Chicago, at the Crane and Wilson Junior 
Colleges of that city and is now teaching 
at the Chicago Teachers College. His 
viewpoint is that of both the class-room 
teacher, dealing directly with biology 
classes, and that of the college teacher 
with his knowledge of pedagogical prin- 
ciples. 

The Association has elected Mr. I. 
Alexander Herskowitz to the Advisory 
Staff of the Journal, where he will be 
able to give us the benefit of his experi- 
We shall al- 
ways be grateful to him for his fine work 
in starting us off and seeing us through 


ence and proven ability. 


our first year. Mr. Herskowitz is at 
present the Chairman of the Biology 
Department of the Christopher Colum- 
bus High School of New York City. 

We wish to extend our appreciation to 
our Associate Editors for their splendid 
work through the year and particularly 
to Dr. Elwood Heiss for his cooperation 
and willingness to step in, if called upon, 
in spite of his heavy duties. 

The second annual meeting at Colum- 
bus, Ohio, on December 29th, in conneec- 
tion with the meeting of the A.A.A\S., 
was an outstanding success. Dr. Miller 
of Ohio State University was in charge 
of our entertainment and the University 
was a most gracious host. The dinner- 
meeting was addressed by Dr. William 
Weston of Harvard and Dr. E. G. Conk- 
lin of Princeton. One of the greatest 
thrills of the week was to meet you, our 
fellow-members, who came from all over 
the country, from New Hampshire to 
Kansas and from Virginia to Toronto, 
Canada. 

Dr. George W. Jeffers of Farmville, 
Virginia, State Teachers College will 
become the new president in the fall. I 
cannot wish for him anything better 
than the loval cooperation which I have 
from the Executive Board. 
With such an efficient, untiring Secre- 
tary-Treasurer as Mr. Houdek and a 
Business Manager like Mr. Fried, there 
is no reason why our association should 
not go on making itself felt as a factor 
in the educational life of our country. 
We do need in addition to efficient officers 
the hearty cooperation of each and every 
member of our association. A dynamic 
association grows, and I hope that it will 
be the aim of each and every one of you 
to add at least one new member to our 
group. We hope to see a permanent and 
useful structure rise on the foundation 
which we have laid. 

D. CAMPBELL. 
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Some Comments on Vitamin B, 


“IELD 


Chieago whers Coll 


[INTRODUCTION 

The claims advaneed by certain popu- 
lar journals as to the results achieved 
with the use of the vitamin B, complex 
on plants has led to much speculation 
relative to its true practical worth. 
Many have referred to these claims as 
‘fexaggerated’’ since they were not 
(with few exceptions) published in pro- 
fessional journals and were not pre- 
sented with objective data resulting 
from exact, controlled experimentation. 
A survey of the botanieal literature 
will reveal a dearth of quantitative re- 
sults which present the exact reactions 
of flowering plants to this B, complex. 
We thus have had much general experi- 
mentation and many statements by in- 
dividuals claiming somewhat fantastic 
results but no objective data are given. 
The work is obviously in a_ swiftly 
changing state of flux, and confusion 
is inevitable. The present wave of popu- 
larity will doubtless be followed by a 
deflation, but this will be followed, in 
turn, by a definite plateau of utilization 
born of the efforts of serious growers 
and professional experimenters. 

According to the generally accepted 
eonecept, vitamin B, is a root growth sub- 
stance, or hormone, that is produced 
naturally in the leaves of most plants. 
It is transported from there to the roots 
where it stimulates the growth by in- 
creasing cell division in the meristematic 
tissues. Most plants do not have suffi- 
cient B, to develop the best root systems 
possible. Thus the addition of this vital 
erowth hormone results in the develop- 
ment of a much more elaborate root 


system; this, in turn, brings more vigor- 
ous growth due to the increased absorp- 
tion of water and essential nutrients plus 
certain general physiological reactions. 
As a result of these actions, larger leaves 
and more of them are produced. These 
leaves synthesize more B, and in this 
fashion a truly healthy, normal, and 
sturdy plant is developed. Some au- 
thors state that B, stimulates the growth 
of stems and leaves as well as roots. 

For the reasons outlined above, the 
positive results obtained with the use 
of B, are not transitory but permanent, 
and it naturally follows that increased 
vegetative growth in the process of 
maturation will bring more luxuriant 
flowers and fruits due to perfectly nor- 
mal causes in the development of the 
plants. Vitamin B, does not operate as a 
food or as a mineral nutrient; it does 
operate, however, in such a fashion that 
certain elements present in trace amounts 
function more effectively. Results pri- 
vately communicated to the author indi- 
cate that B, contributes a vital, positive 
foree during the blooming period al- 
though it may not be obvious in the pe- 
riod between the first surge of new growth 
in the early stages and the flowering 
stage. Vitamin B, cannot perform mira- 
cles: one must allow some weeks for the 
full effect of its continued use. 

Not all plants respond to B, - tomatoes, 
corn, Wheat, and garden peas are in this 
category and others will be reported in 
due time. The plants mentioned have a 
sufficient supply of this hormone and for 


this reason do not react. The majority 
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of plants, however, are deficient and the 
addition of B, will evince a_ positive 
vrowth response. 

While some may doubt the efficacy of 
this valuable agent under all conditions 
of growth there is obviously no experi- 
mental factor of more interest to an 
alert botanist nor one of more timely 
application for interested students. The 
fact that vitamin B, evinees a growth 
response in most plants is not ques- 
tioned; the degree and the type of re- 
sponse varies widely, however, and is a 
controversial subject. 

Vitamin B, is a tool of countless ap- 
plications and is well within the re- 
sources of any laboratory or the limita- 
tions of the average purse. These two 
factors: no elaborate apparatus and no 
vreat expense, serve to make B, the most 
popular and challenging project mate- 
rial that has come to the attention of 
the writer in late vears. It is an excel- 
lent tool for growth experiments under 


any conditions. 


Tue ActTIvVE AGENT 

No instructor is unfamiliar with the 
various products so commonly adver- 
tised in the periodicals today. Tablets, 
pure crystals, stable solutions, fertilizer 
combinations, and even yeast may be 
used for growth experiments. A casual 
examination of leading garden maga- 
zines will provide ample inspiration 
for the purchase of these products in 
any of the varied forms. 

A concentration of one part of crystal- 
line vitamin B, to 100,000,000 parts of 
water is recommended for general use. 
This concentration may be used freely ; 
it has been used at weekly, three-day, 
and two-day intervals by various experi- 
menters with good results. While over 
dosage may do no harm it is wasteful 
and serves no practical end due to the 
lack of utilization by the plant or to its 


disintegration in the soil. Application 
of this concentration twice weekly 
should be ample for general purposes. 
Stronger solutions such as 1: 10,000,000 
are often used where heavy dosage is 
required ; for example, in mitigating the 
shock of transplanting. In this case 
vitamin C as well as rooting hormones 
are often used in addition to the B, 
and have been found useful. 

The type of experiment and the train- 
ing of the experimenter will determine 
the form of the vitamin to be used. 
Crystalline B, is obtainable from supply 
houses and is to be preferred for exact 
work. It may also be obtained in the 
tablet form with an inert carrier, each 
tablet containing an exact dosage of the 
vitamin. The liquid forms on the mar- 
ket are quite accurate but controlled ex- 
periments would require some knowl- 
edge of the chemical nature of the sol- 
vent; for general purposes this informa- 
tion would not be required. The writer 
has found the tablet form more con- 
venient and accurate although many pre- 
fer to weigh out the crystals on an ana- 
lytical balance. Common yeast may be 
used but would obviously offer no defi- 
nite control of the dosage. Dried brew- 
ers yeast as well as compressed yeast is 
utilized. There are also products on the 
market in tablet form that contain ferti- 
lizer elements as well as the crystalline 
B,; this naturally increases the number 
of factors to be considered in the results. 
Full information may be obtained by 
writing the manufacturers or distribu- 
tors and by reading the pamphlets avail- 
able. The editor will furnish a list of 
available forms of B, upon request. 
The bibliography will give further sug- 


gestions in general. 


EXPERIMENTATION 


A plant is the product of all the en- 
vironmental factors plus its inherent 
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tendencies. We must accordingly bear 
this in mind in the interpretation of ex- 
Consider carefully 


perimental results. 


the growth factors and utilize every 


possible control. These controls are a 
prime necessity and sufficient numbers 
of test plants are essential for the vali- 
dation of results obtained. In many 
cases, such procedures involve careful 
observation rather than profound tech- 
nical knowledge. One does not need to 
be a highly trained technician to work 
successfully with B, in its general as- 
pects since the results are quite definite, 
in most cases, if they are at all positive. 
The headings given below are presented 
to provide suggestive material for ex- 
perimental approaches in the biological 


laboratory. 


Germination of seeds and growth of 


seedlings 

Early development of a root system is 
of paramount importance to the plant. 
Does the 
soaking of seeds in a solution of this 
vitamin aid in their germination? Vari- 
different What 
sponses are noted in the young plants? 
Would watering with B, be beneficial 


Would 


Does B, aid in this process? 


ation in seeds ? 


in the growth of a new lawn? 
it help an established lawn? 


Transplanting shock 

Does soaking for an hour or longer 
in a 1:10,000,000 solution of B, and 
then a ‘‘watering in’’ with this same 
solution minimize the shock of trans- 
planting? Do all plants respond? Is 
it of sufficient value in transplanting 
Try it 
on shrubs out-of-doors and the regular 
Does it help in trans- 
Will it help 
Is it worth while to 


potted stock to justify its use? 


gardening plants. 
planting trees? **sick’’ 
plants to recover? 
use it on all plants set out in the spring 
season? Will it save transplants in the 


hot summer season ? 
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Ecological factors 

Does B,; improve growth in poor soils? 
Does the addition of humus to the soil 
Does 


increased dosage bring a more marked 


change the response of the plant? 


response? Is temperature a_ factor? 
Does the acidity of the soil change the 
reaction? Does pre-treatment with B, 
enable a plant to survive drouth con- 
ditions? Try this on the common ivy. 
Does B, enable a fern to better survive 
in the low humidity and the dim light 
of the average home? Does B, (as stated 
by one advertiser) actually help a plant 
to utilize low light intensities more effi- 
ciently? Is there a difference of re- 
sponse when plants are grown in sand 
with nutrients? In water (chemicul- 
ture) ? 
worker a series of experiments which 


In soil? For the more serious 
include photoperiodic responses would 


be of interest. If ‘‘long day’’ plants 


show a higher B, content (it is said 
that they do), how is this reflected in 
the general response of the plant under 
such conditions? Are the root systems 
under ‘‘long day’’ and ‘‘short day’’ any 


under ‘‘long day’’ and ‘‘short 


similar? Do treated plants absorb more 


water? 


Rooting of cuttings 

Is this vitamin of value in the rooting 
of cuttings? Does a weekly watering 
increase rooting? Does the addition of a 
2% cane sugar solution bring any reac- 
If rooting compounds are used, is 


Does a pre- 


tion? 
additional B, beneficial ? 
liminary soaking in B, aid in rooting? 
In one case Tradescantia developed more 
adventitious roots in a B, solution than 
in water but a small amount of cane 
sugar was present. Was this a factor? 
Water plants 

It has been reported that Elodea con- 
tains ample B,. How do other submerged 
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plants react? Ilow do the common algae 
Water ferns? Floating types 
It has been suggested that 


respond 
of plants? 
B, should serve a useful end in chemi- 
Just what effect does it have on 
Is there a better 
What concentra- 
A series of small 


culture. 
the root development? 
erowth in general? 
tions should be used? 


set-ups could be used here. 


Flowering 

It has been found that this vitamin 
does appear to have some effect upon 
flowering. Easter lilies treated at weekly 
intervals produced much larger flowers 
than did untreated plants, and also grew 
faster. In general, does it speed up the 
flowering process? Granting that B, has 
nothing to do with the formation of the 
flower primordia this subject, neverthe- 
less, offers possibilities. Do seeds from 
treated plants produce better seedlings? 
Is there any relation between root 
erowth, pot binding, and flowering in 
potted Will eut flowers last 


longer in a B, solution? 


plants? 


Quantitative measurements 

It has been stated by professional 
workers that treatment with B, has re- 
sulted in an increase of 100° in the leaf 
surface and a 300°° increase in the dry 
weight of the tops of some plants. Two 
vrasses showed a 500°o increase in dry 
weight over that of the controls in an 
eight-week test. These plants were 
erown in sand with nutrients added ; 
what results would you get when using 
What about fresh 


Ilow does root growth com- 


common garden soil. 
weight? 
increases 


pare with the above-ground 


noted above? Can you determine dif- 
ferences in storage materials in treated 
and untreated plants? This might be 
rather involved but a simple series would 
At any rate, 
fresh weight, dry weight, and leaf sur- 


be feasible in some eases. 
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face can easily be tested and compared. 
Transpiration rate could also be com- 
pared by simple weight tests on sealed-in 
plants. Vary the dosage and note any 
results in a series of the same plant. 
Any effects of over-dosage ? 


Varietal variations 

What genera or species respond in the 
most striking fashion? What forms are 
particularly useful for laboratory work ? 
Garden magazines in particular have 
listed many plants as responding. Can 
vou check these reports; i.e., duplicate 
the results obtained by them? Do all 
ferns respond in a_ positive fashion? 
What common house plants are good 
experimental material? Does treatment 
with B, enable a plant to better survive 
the dark months of midwinter? Do not 
expect too much; plants have a rest 
period in nature and do not respond 
strikingly in some seasons. Pothos, a 
common house plant, has been found to 
react favorably to weekly dosage; what 
are your results? 

Grape ivy, Hydrangea, Uinca rosea, 
Torenia, Cineraria, and Cosmos are a 
few forms that have shown a positive 
A test on common gar- 
den plants would hold interest; this 
would be true, in particular, in the eriti- 


response to B,. 


cal early stages. 


Community service 

Through the medium of project work 
and a study of commonly used plants 
in the community a definite service is 
rendered by careful experimentation. 
Any interested student can easily ar- 
range a practical and effective project 
that will yield tangible results. The lo- 
cal garden club or horticultural society 
would welcome cooperation and discus- 
sions. The average grower is anxious 
to have some definite, quantitative data 


upon which to base his work. Investi- 
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vate the different forms in which B, is 
marketed ; obtain information relative to 
the exact amount of the vitamin that is 
in the product and know just what you 
Pure 


costs about six dollars per gram at any 


are purchasing. crystalline B, 
supply house; for larger amounts it is 
advisable to get a quotation since lower 
prices would probably prevail. 

One gram of B, will make thousands 
of liters of the dilute solution recom- 
mended for general use; the only diffi- 
cultv is the exact measurement and the 
weighing of the material for controlled 
work. Of course, approximations can 
easily be arranged. Full details cannot 
be given here but a careful study rela- 
tive to the use of this vitamin will yield 
Make it a 
point to collect all bulletins available on 


dividends in experimentation. 


the subject; in other words, keep a com- 
plete file of pertinent, contemporary ref- 


erences applicable to your own work. 


CONCLUSION 

In a paper of this type it is obviously 
impossible to give more than a hasty and 
kaleidoscopic treatment of a _ subject 
which is yet in a developmental stage as 
far as practical application is concerned. 
For this reason a short, usable bibliog- 
raphy is included for those interested in 
further 


means complete but should serve the pur- 


veneral study. This is by no 


pose. No mention has been made of the 
other components of the B,; complex that 
may be utilized, but these will be found 
Fur- 


ther development may be expected, with 


described in the literature listed. 


new growth substances announced in the 
near future. The prohibitive cost of most 
of these new items makes their general 
use impracticable in most cases. 


Thus the subject of vitamin B, is 


timely, interest is at a high pitch, ex- 
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treme results have been reported, contro- 
versial data have been presented, many 
products are on the market with their 
claims, the experimental laboratories are 
seeking quantitative data, a new field of 
research rich in its promise and conno 
tations lies before us, a new tool is placed 
in the hands of the creative botanists and 
other biologists—the opportunities are 
legion. It is hardly possible that the 


instructors in secondary schools will 


overlook such an effective instrument. 
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Science stunts for the gar- 
dener. 


1940, 


It’s worth while to use living ma- 


terials in your classroom work. 


Buy these from our advertisers. 
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LABORATORY AND 
TEACHING AIDS 


With the present-day heavy enroll- 
ment in biology classes, it becomes in- 
creasingly difficult for a high school 
teacher with limited time, equipment, 
and funds to provide individual experi- 
ments and demonstrations by which 
pupils may see living things function. 
At best, charts, models, and pictures are 
but supplements to the observation of 
Another difficulty is the 


Because of this ar- 


living things 
semester system. 
rangement it is frequently necessary for 
the teacher to provide material twice a 
Such 


material is not always available. Re- 


vear for the same units of work. 


sourcefulness may offset to some extent 
these difficulties. The following devices 
have been very valuable to me, and I 
offer them as suggestions to those who 
may find them profitable. 

1. To demonstrate bread mold strue- 
ture, growth and reproduction, I find 
that a culture may be carried from year 
to vear by simply covering a jar con- 
taining a piece of bread on which mold 
is growing and setting it away in a dark 
place. later, when 
needed, the culture will have developed 
Some of these 


Several months 
numerous Zygospores. 
may be mounted directly in gum damar 
on a glass slide under a cover slip. They 
furnish permanent slides. Others may 
be ‘‘planted’’ in moist bread and left in 
The result 
will be a rich growth of Rhizopus nigri- 


a dark place for a few days. 


2. In the fall when twigs are collected 
for winter bud study, several should be 
put aside for use in the spring months, 
at which time the trees are sprouting 
leaves. To prevent drying and shrivel- 
ing each twig should be covered with a 
coating of shellae or clear varnish. The 
buds, leaf sears, lenticels, ete., are per- 
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fectly preserved. In the spring, leaves 
may be pressed and preserved for winter 
use with or without a coating of varnish. 

3. Individual sets for studying stages 
in seed germination may be prepared by 
lining mayonnaise jars with blotting 
paper on which a line has been drawn to 
The blot- 


ting paper is then moistened and several 


represent the ground surface. 


‘ 


seeds inserted below the ‘‘ground line’’ 
and between the blotting paper and the 
By placing a little water in the 


bottom of the jar from time to time the 


elass. 


paper is kept moist so that the seeds soon 
germinate. Their development may be 
watched daily. 

4. To teach osmosis, first demonstrate 
diffusion by dropping a few crystals of 
potassium permanganate in a flask of 
water. Because of the purple color of 
the erystals diffusion is easily observed 
by all pupils. It is only a step further to 
show that osmosis is diffusion through a 
membrane by placing dried raisins or 
prunes in a dish of water. The next day 
diffusion of the water through a mem- 
brane (fruit skin) is seen by the swelling 
of the fruit. Diffusion of pulp through 
the membrane is evidenced by the color- 
ing of the water which may be tested 
with Fehling’s solution for the presence 
of sugar. 

5. Paramecium cultures are easily car- 
ried a number of years by supplying 
several grains of boiled wheat and a 
piece of suet the size of a small pea to 
the culture at the close of school in 
June. If water is necessary add filtered 
aquarium water. In the fall the animals 
are starved; but within a week after 
more boiled wheat is added, they become 
plump, numerous, and active. My pres- 
ent culture has been maintained for the 


The eul- 


past three years in this way. 


ture dishes are the kind that can be 
stacked one above the other thus pre- 
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venting undue evaporation of water. 
Any biological supply house will furnish 
them for a small sum. 

6. To supply frogs, newts, and pitcher 
plants with insects, expose a piece of 
fruit such as an apple or a banana for 
two or three days in an open jar. Then 
eover the jar. In about ten days there 
will be an adequate supply of fruit flies 
from the eggs deposited when the jar was 
exposed. These insects are forced into 
the terrarium under the glass cover 
through a paper funnel, the large end 
being placed over the fruit jar opening. 

7. To illustrate how the basal end of 
Hydra and the tube feet of a starfish 
attach to surfaces, nothing is better than 
one of the rubber suction disks used by 
motorists and housewives to attach ob- 
jects to walls without the use of nails. 
These disks are on sale in the five and ten 
eent stores. 

When simple devices and techniques 
are used wherever possible, pupils are 
motivated to try additional experiments 
in school and at home. They see that 
elaborate equipment is neither essential 
for all scientific observation nor pre- 
requisite to an understanding of scien- 
tific principles. 

MADELINE N. HERBERT, 
Dunbar High School, 
Washington, D. C. 


A TAXONOMIC LIST OF SOME PLANTS 
OF ECONOMIC IMPPORTANCE 


Printed booklet of 45 pages, giving uses of 
plants as Gums, Oils, Dyes, Fibres, Drugs, Foods, 
Timbers and Miscellaneous. $1.00 postpaid. 
Send postal money order to author, Dr. Priseilla 
sutler Hussey, Associate Professor of Biology, 
Louisiana State Normal College, Natchitoches, 


La. 


BIOLOGY CHARTS—7¢ EACH 


177 detailed drawings and descriptions of all 
important invertebrate and vertebrate animals 
on pocket-size film slides project to full wall 
chart dimensions Store them in 12 sq. in. of 
drawer space Five rolls now ready cover 
protozoa to man 
Complete set—$11.50 Single rolls—$2.50 

VISUAL SCIENCES—264C, Suffern, N. Y. 
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AN OPPORTUNITY FOR 
STUDENTS OF HEREDITY 

The contributions of the science of genetics 
with its revelations concerning the mechanism 
of inheritance represent one of the major 
developments in the field of biology during 
the first four deeades of the present century. 
Although during this period the principles 
of Mendelian inheritance have been clearly 
defined, and the chromosomal basis of the 
transmission of hereditary characters defi 
nitely established, such fundamental problems 
as the nature of the gene itself, and the proe 
ess it plays in development continue as foci 
for the eoneerted study ol many present day 
geneticists. 

It is our personal experience that there are 
many intellectually active students who are 
anxious to initiate steps leading to eventual 
participation in such a research program, but 
who lack specifie information coneerning 
methods of approach. For some time the 
Carnegie Institution of Washington has been 
interested in the possibility of making avail 
able certain of the facilities of its Depart- 
ment of Geneties for the use of such students, 
and student groups, such as biology elubs. It 
has been felt that an experimental approach 
to the subject of heredity—at first in all prob- 
ability for the verification of established prin- 
ciples—will help toward a better understand- 
ing of the fundamental laws of heredity, and 
may lead subsequently to the eolleetion of 
data applicable to the solution of problems 
of the type indicated above. 

Various materials, both plant and animal, 
have been considered as serviceable for an 
introduction to genetie work, but probably 
none surpasses the little vinegar-fly, Drosoph- 
ila melanogaster, whose study has contributed 
greatly to the foundations of modern geneties. 
For the purposes we have outlined here, 
Drosophila offers the advantage of a short life 
cycle (about two weeks at room temperature ) 
so that numerous generations are procurable 
in the course of an academie year. Numerous 
stocks are available by means of which the 
inheritance of a wide array of visible charae- 
ters can be studied without the need of any 
expensive equipment other than a good hand 
lens or a low power dissection microscope. 
Despite their small size (Drosophila adults 
measure about two millimeters in length), 
these flies possess in the salivary glands of 
their larval stages chromosomes that are 
among the largest known, and the study of 
these chromosomes is playing an increasingly 
important part in the analysis of many cur- 
rent problems. 

The Department of Geneties of the Car- 
negie Institution of Washington located at 


| 
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Cold Spring Harbor, Long Island, New York, 
is prepared to offer, therefore, from its exten- 
sive collection of stocks of Drosophila me- 
lunogaster, a limited number of representative 
types from which matings may be made to 
demonstrate the prineiples of inheritance. 
First shipments, which will be sent without 
charge, will inelude stoeks from which mono- 
hybrid and dihybrid ratios may be calculated. 
Other material will also be available with 
which experiments could be made demon- 
strating sex linkage, dominance of mutant 
over wild-type, lethal effeet of mutant, and 
simple linkage relationships. The flies will 
be mailed in glass vials containing a small 
amount of food under a permit issued by the 
United States Department of Agriculture. 
Detailed instruetions concerning the eare and 
handling of the flies will be furnished at that 
time, as will also the essential biological data 
requisite for suecessful completion of the 
experiments. It is proposed to initiate this 
service about September fifteenth of this year. 
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In order that our clerieal work may be mini- 
mized, we prefer that requests reach us only 
from faculty leaders of the biology elubs, 
departmental heads or from biology teachers 
in those schools which are not departmental- 
ized. Subsequently we may be able to relieve 
the teacher of his duty as an intermediary by 
communicating directly with the more ad- 
vanced and eapable students or student lead- 
ers of biology elubs. Correspondence ¢on- 
taining requests should be addressed to The 
Drosophila Laboratory, Department of Genet- 
ies, Carnegie Institution of Washington, Cold 
Spring Harbor, Long Island, New York, at 
least one month in advance of the date on 
which the material is desired. It should be 
kept in mind that the material which will be 
supplied will suffice for starting stock eul- 
tures from which flies suitable to begin experi- 
ments will be available about two weeks later. 
M. DEMEREC, 
B. P. KAUFMANN. 
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Firzpatrick, FrepertcK L. The Control 
of Organisms. Bureau of Publica- 
tions, Teachers College, Columbia Uni- 
versity, N. Y. xi+334 pp. 1940. 
$2.75. 

This is the third in a series of books 
on Science in Modern Living by Mem- 
bers of the Bureau of Educational Re- 
search in Science of which Professor 
S. R. Powers is the Administrative Offi- 
cer, the two preceding volumes being 
Life and Environment by Paul B. Sears 
and The Storehouse of Civilization by 
C. C. Furnas. 

To say that the early textbooks in seec- 
ondary science were often little more 
than dilutions of college texts is to state 
the obvious. It is likewise true that some 
of our current textbook writers have done 
little more than to substitute ‘‘Unit’’ for 
the ‘‘Chapter’’ of the older books. In a 
few commendable eases the authors have 


really come to grips with edueational 
theory on the one hand and the abundant 
variety of biologic subject matter on the 
A great 


other, with creditable results. 


deal of research must be done before we 
can have texts that will do justice to our 
subject. 

The Control of Organisms is not, how- 
ever, a new text in biology, but extensive 
research has gone into its preparation. 
It therefore contains much basic biology 
material that should prove invaluable to 
teachers and curriculum workers alike, 
if they would make biology more—TI hesi- 
tate to use the word—‘‘functional’”’ in 
our rapidly changing society. 

The book is the story of man’s effort 
to suppress and dominate other living 
things. The author describes existing 
methods of subduing the organisms that 
cause disease as well as those that make 
inroads upon human economy. Running 
through the book is the concept of the 
balanced community. I like the author’s 
restraint. While he does not fail to give 
the present methods of eontrol—and he 
is remarkably up to date—he wishes the 
reader to remember that the last word 


has not been spoken. 
Professor Fitzpatrick writes well and 


= 
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the laymen will nowhere be lost in tech- 
niealities. The printing is clear and the 
book is well-nigh perfect mechanically. 
There are ample references and a good 
index. 

There is in my opinion one serious 
omission and it is mentioned more as a 
criticism of many American Biologists 
than as pointing the finger at the par- 
ticular work. You will hunt in vain for 
any reference to marine life in spite of 
the fact that water covers three-fourths 
of the globe and is inextricably inter- 
twined with human economy. No men- 
tion is made of the organisms that prey 
upon oysters—and they are legion—no 
word about shipworms that cause such 
untold damage to wood in water, nor 
about barnacles that hamper ships; noth- 
ing about dogfish that every fisherman 
curses, about ‘‘stinging nettles’’ that in- 
terfere with our enjoyment of the 
beaches, ete. 

In spite of this it is well-nigh an indis- 
pensable book for the biology teacher— 
for its sane point of view and for the 
wealth of material that it contains. 

G. W. JEFFERS 


Hussey, Butruter. A Tazo- 


nomic List of Some Plants of Economic 


Importance. Science Press Printing 
Co., Lancaster, Pa. 45 pp. 1939. 
$1.00. Distributed by the author, 
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Louisiana State Normal College, 

Natchitoches, La.) 

This pamphlet of 45 pages is a list of 
some plants arranged in taxonomie order 
under & headings indicating economic 
use. These headings are gums, oils. 
dives, fibres, drugs, foods, timbers and 
miscellaneous. A short statement is 
given of the specific use of each plant. 

The publication should be useful to 
anyone interested in general information 
on economic plants or seeking examples 
of plants valuable for some specific use. 
The value of the work would have been 
increased had an index to the included 
plants been added. This would have 
made possible a rapid check up on the 
general economic value of a_ certain 
species. 

The scientific names should have been 
followed by the citation to the author or 
authors. Common names might well 
have beeen more consistently used. 

H. D. Harrineton, 
Chicago Teachers Colli ge. 


EVALUATION OF BIOLOGY 
TEXTBOOKS 

Have you any definite ideas on the charae 
teristics of a good high school textbook in 
biology ? Are you interested in improving 
the quality of textbooks in biology? Our 
Textbook Evaluation Committee, headed by 
Mr. Alan A. Nathans, Associate Editor, has 
been attempting the difficult task of making 
an impartial evaluation of the high school 
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textbooks on general biology, now on the 
market. In order to expedite this important 
work, the cooperation of numerous teachers 
is desired. At present, the South, the Far 
West, and the Middle West are not well rep- 
resented on the committee. If you are inter- 
ested in volunteering for this important work 
Mr. Nathans will be glad to hear from you. 


AN OUTDOOR BIOLOGY 
LABORATORY 


To THE Eprtor: 

[ am appealing to you as editor of THE 
AMERICAN BroLtogy Teacuer for help in a 
projeet that has fallen to my lot to develop. 
The School City of Elkhart has given the 
biology department a tract of land of about 
four acres to develop into “An Outdoor Biol- 
ogy Laboratory.” If anyone else has devel- 
oped such a tract or is developing one at the 
present time I would like to correspond with 
them in an exchange of ideas. 

Very truly yours, 
N. E. Apams, 
Head of Biology Department, 
Elkhart High School, 
Elkhart, Indiana, 


CHICAGO BIOLOGY 
ROUND TABLE 


The April meeting of the Chieago Biology 
Round Table was held in the Chieago 
Womens League Building, April fifth. The 
main speaker of the evening was Dr. Paul 
KE. Belting, Assistant Superintendent of Pub- 
lie Instruction in Illinois. Dr. Belting is also 
a representative of the North Central Asso- 
ciation of Colleges and Secondary Schools. 

The speaker’s paper dealt with the subject, 
Voeational Biology. Dr. Belting suggested 
that the present four vear sequence of scienee 
be displaced by an introductory course in the 
physical sciences followed by one in the bio- 
logical sciences. The last two years of science 
would be one of specialization pursued only 
by those students that could profitably con- 
tinue the work. There would be a complete 
reorganization of the subjeet matter, which 
would influence the elementary science courses 
as well, 

The latter part of his paper dealt with the 
voeational and avoeational aspeets of biology, 
especially as they apply to every day life, 
emphasizing the utilitarian value of these 
various applications, 

Announcements were made concerning the 
annual meeting which is scheduled for May, 
at which time election of officers will be held. 
Preparations are also being made for a field 
trip into the Indiana Dunes area with Dr. 
O. D. Frank and other popular faeulty mem- 
bers as leaders. 

M. C. LiCHTEN WALTER. 


IMPORTANT 
McGraw-Hill Books 


A Manual of 
Aquatic Plants 


By NorMAN FAssettT, University 

of Wisconsin. 366 pages, 6x9. 

$4.00 
In this simple, practical book the author 
provides keys and illustrations for macro- 
scopic plants which normally grow in 
water (saline, tidal, and bog habitats ex- 
cluded) from Minnesota to Missouri and 
eastward to the Atlantic. Part I is a key 
based on vegetative characters, for identi- 
fying aquatic plants. Part II gives a 
taxonomic treatment of all the plants. A 
feature of the book is the key to sterile 
plants. 


American Mammals 


By W. J. JR., Cornell 

University. 434 pages, 6x9. $3.75 
Instead of giving specific accounts of each 
species, this distinctive book offers an eco- 
logical approach, illustrating how mam- 
mals are adapted to their environment, and 
discussing their characters, distribution, 
habits, economic relations, and _ esthetic 
value. There are particularly thorough 
treatments of ancestry, adaptations, food, 
storage, reproduction and early life, home 
of mammals, hibernation, migration, ete. 


Methods and Materials 
for Teaching 
Biological Sciences 


By Davip F,. MILLER and GLENN W. 

BLAYDES, Ohio State University. 

435 pages, 6x9. $3.50 
This unusually practical and helpful book 
contains (1) the newer educational meth- 
ods applicable to biology, including prac- 
tical classroom situations and problems 
designed to foster the initiative of the 
student, and (2) numerous classroom ex- 
periments, explained in detail, covering all 
phases of biology. Such subjects as col- 
lecting, culturing, and preserving organ- 
isms, microscopic preparations, projects, 
and apparatus, are also discussed. 


Send for copies on approval 


McGRAW-HILL 
BOOK COMPANY, Inc. 


330 West 42nd Street New York, N. Y. 
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FOR YOUR BOOKSHELF 


Parasitology. HEGNER, Root, 
and HUFF. 

This hook is a revised edition ot an earlier 
work. It is intended as a text for advanced 
students, and ineludes a great body of data 
which has been contributed in recent vears. 
Although parasites of the domesticated ani- 
mals and of other lower animals are dlis- 
cussed, chief attention is concentrated on the 
D. Appleton-Cen- 


$7.00 


animal] parasites of man. 


tury Company. 1938. 812 pages. 


Viruses and Virus Diseases. THomMas M. 

RIVERS. 

This recognized authority undertakes to ex- 
plain and elarify various aspects of the virus 
diseases and their causes. Dr. Rivers dis- 
cusses such questions as: What is a virus? 
What is a virus disease? Why are virus dis- 
eases placed in a separate group? and How 
are these diseases treated and prevented? 
Stanford University Press. 1939. 133 pages. 

$1.75 
Animals as Friends. MarGareT SHAW and 

JAMES FISHER. 

The writers are well known authorities in 
the field of which they write. They have 
compiled a wealth of up to date information 
in this popular styled, pleasant reading book. 
A fairly thoroughgoing description of the 
care and upbringing of many varieties of ani- 
mals from the dog and goldfish to the silk- 
worm and mongoose is presented. E. P. 


Dutton & Co. 1940. 271 pages. $2.50 


Modern Methods and Materials for Teaching 
E. D. Heiss, E. S. Opourn, and 
C. W. HorrMan. 


science. 


An up to the minute textbook that is of 
undoubted value to those who are preparing 
to teach scienee and to those who are already 
teaching. The book is divided into three main 
sections dealing with Principles of Science 
Teaching, Materials and Devices for Teaching 
Science and Sources of Materials for Teach- 
ing Science. A comprehensive discussion of 
Visual-Auditory aids is timely and impor- 
tant. Maemillan 1940. 351 
$2.50 


Company. 


pages. 


Biology Teacher 


AUGUSTINE 


Heredity and Social Problems. L. 
LINGAME, 


+ 


A biologist’s successful attempt to drav 
closer the biologieal and social sciences. In 
addition to the excellently written chapter 
dealing with reproduction, Mendelism and the 
various types ol renetic phenomena, there are 
included a number of unusually interesting 
chapters on the genetic aspects of race, War, 
migration, mental deficiency, medical prob 
MeGraw- 


369 pages. $3.50 


lems, edueation and government. 


Hill. 1940. 


Growing Plants in Nutrient Solutions, 
W. I. Turner and V. M. Henry. 
Designed for commercial produeet s and ad- 

vanced amateurs. Material on plant physi- 

ology is included as a background for a later 
diseussion on the essential elements necessary 
for plant growth. Various formulas for solu 
tions are given as well as a number of prac- 
tieal suggestions for methods of control, types 
of equipment and methods of converting from 
John Wiley & Sons. 


$3.00 


soil to nutrient culture. 


1939. 154 pages. 


Our Small Native Animals. RopertT SNED 
IGAR. 
As indicated by the title, this book is re- 
plete with accounts of the small wild animals 
of the United States. 


to the interest of this charming narrative of 


Numerous plates add 


the life, habits and idiosynerasies of our ani- 
mal life. A most valuable book for camp 
counselors and for teachers and students of 
Random House. 


nature. 1939. 3058 pages. 


$2.50 


The Microscope. R. M. ALLEN. 


Just off the press comes this new book in 
the field of microscopy. The volume deals 
with the history, theory and use of the micro- 
scope. Included in the text are many photo- 
graphs which trace the development of the 
microscope from the simple instruments of 
Leeuwenhoek to the many complex instru- 
ments of today. A thorough discussion of 
the use of accessory equipment of all types 
is included. D. Van Nostrand Co. 1940. 


286 pages. $3.00 
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MEIER AND SHOEMAKER 


ESSENTIALS OF BIOLOGY 


This standard high school biology provides ample material for an entire 
year’s work for students in secondary schools. 


Courtesy of Cornell University, Ithaca, New York 
Fig. 1. A hive of bees in an apple orchard 


Why keep bees in an orchard? 


SCIENTIFIC. In each of the eleven related units in which the subject matter of the book is 
presented, the authors have stressed the idea of leading from the SIMPLE TO THE COM-— 
PLEX, FROM FAMILIAR FACTS TO SCIENTIFIC PRINCIPLES, and the relation of these 
principles to living organisms including man. 

INTERESTING. The interrelation of living organisms and how they depend upon their 
environment is shown definitely, clearly, and in a pleasing way. It leads pupils to form a 
PERMANENT INTEREST in their environment. 

PRACTICAL. Throughout the text the scientific aspect of the book is built on problems 
pertaining to the WELFARE OF SOCIETY. It shows how man may help nature improve 
plant and animal life, select what is useful, and discard what is harmful. 

TEACHABLE. New words are introduced a few at a time. 

A VOCABULARY at the end of each chapter consists mostly of the new words commonly 
used in biology courses. The list of fundamental terms at the close of the book is ample for 
use in the most extensive courses. The illustrations are numbered in the exact place in the 
text that they illustrate. 

The New Essentials of Biology meets 1940 conditions. Where else can you find a biology 
textbook of 725 pages with 464 illustrations, with such modern text material, excellent print- 
ing, and superior binding for only $1.80? 

It is accompanied by the Meier and Meier Biology Notebook, which may be used with 
any biology textbook or in schools where two or more textbooks are in use. It makes ample 
provisions for field study, suggestions for the study of living material in the laboratory, di- 
rections for identifying plant and animal organisms, and it provides for a study of the way 
in which man has aided nature in the improvement of living things. $0.84. 


Prices are subject to discount. 


GINN AND COMPANY 


BOSTON, MASS., 15 Ashburton Place ATLANTA, GA., 165 Luckie Street, N.W. 
NEW YORK, N. Y., 70 Fifth Avenue DALLAS, TEXAS, 1510 Young Street 


CHICAGO, ILL., 2301-2311 Prairie Avenue COLUMBUS, OHIO, 199 East Gay Street 
SAN FRANCISCO, CALIF., 45 Second Street 


Please mention THE AMERICAN BroLoGy TEACHER when answering advertisements. 
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MARINE BIOLOGICAL 
LABORATORY 
Complete stock of living and preserved 
materials for Zoology, Botany, and Em- 
bryology, including Marine Aquaria sets, 
Protozoan and Drosophila cultures, and 
Slides. Catalogues sent on request. 


Supply Dept. Woods Hole, Mass. 


Index to Volume 2 


New! 
WATKINS AND PERRY 


SCIENCE IN OUR 
MODERN WORLD 


A Junior Science Program 


Incomparable cycle treatment of elemen- 
tary science facts and principles in rela- 
tion to daily modern life; simple program 
of experimentation; beautiful format and 
illustration; highly teachable. 


UNDERSTANDING SCIENCE 


—Book One. Grade 7 $1.28 
SCIENCE IN DAILY USE 
—Book Two. Grade 8 $1.48 


SCIENCE FOR HUMAN CONTROL 
—Book Three. Grade 9 $1.68 


MODERN METHODS 
AND MATERIALS 


FOR TEACHING 
SCIENCE 


Heiss-OspourN-HOFFMAN 


Complete, up-to-date and practical in- 
formation on all aspects of science 
teaching 


Outstandingly practical and well-rounded, 
this new book presents a philosophy of 
science teaching in line with the latest 
educational thought and practice, explains 
the psychology of science teaching, and 
the construction and evaluation of sci- 
ence tests. It is replete with information 
about all types of teaching aids, such as 
specimens, motion and still films, graphs, 
charts, slides, models, ete. $2.50 


MACMILLAN 


60 Fifth Avenue New York 


Boston Dallas Atlanta Chicago 
San Francisco 
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WHY ABSTRACTS? 
A good abstract: 


**(1) enables the reader to determine whether or not a paper is of sufficient interest 
to him to warrant his reading it; 
2) it enables the teacher and general reader to keep themselves informed on the 
trend of current biological investigations with a minimum of effort; and 
(3) it enables any reader to peruse the article more intelligently than he could 
otherwise. ’’ 
(Smith, R. C., Jour. Ee. Ent. 
31 (5): 564. N 11, 1938.) 


USE BIOLOGICAL ABSTRACTS 


A non-profit service by biologists for biologists, a modern necessity for every biology department 
library. Are you primarily a zoologist, botanist, geneticist, bacteriologist? Subscribe personally 


for your special section and keep up with progress. Complete annual index goes to every section 
subscriber. 
Send your order now! 


BIOLOGICAL ABSTRACTS, University of Pennsylvania, Philadelphia, Pa. 


Enter my subscription to: [] BIOLOGICAL ABSTRACTS (Vol. 14, 1940) at $25, postpaid. 


Abstracts of [] General Biology at $4.* [] Experimental Animal Biology at $8.* 

; LJ 
[] Microbiology and Parasitology at $5.* [j Plant Sciences at $6.* Animal Sciences at $5.* 
Name Address 


* Add 50¢ per section postage to foreign subscriptions. | 


New 
“Living Specimens 
in the School Laboratory” 


A booklet presenting complete and dependable directions for care, 
feeding and maintenance of all living animals commonly studied in the 
biology laboratory. 

From protozoa to mammals, the directions are written in a simple, 
concise form with particular attention to high school requirements and 
are based upon the use of simple, inexpensive equipment. 

Price, $1.00 per copy 


Let us send a copy for your inspection. 


GENERAL BIOLOGICAL SUPPLY HOUSE 
TU ucts Incorporated 


6 761-763 East Sixty-Ninth Place, Chicago 


The Sign of the Turtox Pledges Absolute Satisfaction 


Please mention THE AMERICAN BIoLoGy TEACHER when answering advertisements. 
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Some 
Exceptional Prepared 


Microscope Slides 


Slide HS747 Neuron 


Whole mount of 


HS747 
wd, stained with carmine. 


5235 Ravenswood Avenue 


| 


Neuron from human 
Fine slide. 


Bac $1.00 


DENOYER-GEPPERT COMPANY 


Malaria Slides 


ZS62 Plasmodium malariae (quartan) 

in thin film $1.00 
Z8563 P. ovale, in thin film 1.00 
ZS64 P. falciparum, ring forms in thin 

film 1.00 


ZS865 P. vivax, all stages in thin film 1.00 
ZS67 P. falciparum, gametocytes 


(crescents) 1.00 
Z855 Microgametes, male flagellating 

bodies 1.50 
ZS56 Ookinetes (zygotes) from blood 

in stomach of mosquito 1.50 
ZS57 Whole stomach of mosquito 

showing oocysts 3.00 
ZS59 Sporozoites from salivary gland 

of mosquito 2.00 
ZS45 Plasmodium knowlesi, in rhesus 

monkey 1.00 


ZS46 P. gallanaceum, in domestic fowl 1.00 


ZS47 «OP. relictum, in canary 1.00 
Tapeworm Slides 
ZS262 Taenia solium, whole mount of 
scolex 1.00 
Z8264 T. saginata, mature proglottid, 
whole mount 1.00 


Chicago, IIl. 


SERVING 


HIGH SCHOOL BIOLOGY 


Now Is The Time To Requisition: 


1. Chart FC-1, Relationships of the 
Animal Kingdom. 


2. Specially Prepared Collections and 
Life Histories of Insects. 

Ward's Animal 
Collection. 


1. Models for Physiology, 
and Biology. 


. 


Kingdom Survey 


Hygiene 


5. Micro-slides and Specimens for Bi- 
ology. 


Consult H392, High School Science, 
for the material you will need next 
semester and specify :— 


NATURAL SCIENCE 


ESTABLISHMENT, INC. 


312 W. Goodman St., Rochester, N. Y. 


THE UNIVERSITY OF 


THE FRANK A WARD FOUNDATION OF NATURAL SCIENCE OF 


Please mention THE AMERICAN Brotocy TEACHER when answering advertisements. 


in NEW axd 

Ustd Glasses ; 
Telescopes & Microscopes of 
All Makes, Types, Powers & 
Weights. Sent on approval. 
Catalogue. Box BT. 


J.ALDEN LORING, OWEGO.N.Y. 


INSECT 
PARASITES «x» 


Demonstrate Nature's Balance. 
Breeding methods adapted for 
school laboratories and biol- 
clubs. New illus. Cat. 
10c, free to Biology Teachers. 

CALIFORNIA BIOLOGICAL SERVICE 
1612 W. Glenoaks Blvd. Glendale, Calif, 


CHEMICAL CATALOG 
40 Big Bargain Pages FREE 
Of Laboratory Supplies, Ap- 
paratus, Chemicals, Scientific 
Books, Telescopes, Micro- 
scopes, Biological Needs. 
Save Money! Buy direct. 
Send Now. It's FREE. Full 
of Bargains & valuable infor- 
mation. 
J. H. WINN MFG. CO., 

Dept. 6402, 124 W. 23 St., N. Y. 
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For TUNATE is the teacher whose 
students enjoy the added fascina- 
tion of personally using dissecting 


microsc¢ pes. 


The low-cost instruments de- 
veloped by Spencer expressly for 
class work are within the bounds 
of the most limited budgets. 


For example, the Dissecting Mi- 


croscope No. 86, shown above, is 


775 


priced from only $7.00 to $17. 
depending upon the type of lens, 
while the cost of No. 84 model 


Dissecting Microscopes 


—for Biology Classrooms 


Spencer 


ranges from only $22.25 to $33.00. 
Reasonably priced is the Spencer 
Junior Stereoscopic Microscope 
which possesses inherent advantages 
of stereoscopic vision—especially 
important in dissecting—and which 
may be purchased for a price as low 
as $88.00. Instruments of higher 
magnifications and added equipment 
range in price up to $138.50. 


Literature describing these inter- 
esting instruments gladly will be 
sent you upon request. Address 
Dept. ES8. 


Spencer Lens Company 


REFRACTOMETERS 


MICROSCOPES 

MICROTOMES SPENCER COLORIMETERS 
PHOTOMICROGRAPHIC BUFFALO SPECTROMETERS 
EQUIPMENT PROJECTORS 


nention THE AMERICA) 


BioLocy TEACHER 
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